Sequencing, modeling, and selective inhibition of Trypanosoma brucei hexokinase.
For Trypanosoma brucei, a parasite responsible for African sleeping sickness, carbohydrate metabolism is the only source of ATP, and glycolytic enzymes are localized within membrane-bound organelles called glycosomes. Hexokinase, the first enzyme of the glycolytic pathway, was chosen as a target for selective drug design. We have cloned and sequenced the hexokinase gene of T. brucei. In parallel, we have synthesized several inhibitors. Kinetic analysis revealed differences in the binding mode of these compounds toward yeast and T. brucei hexokinases, while the m-bromophenyl glucosamide was found to be selective for T. brucei. The modeled structure of T. brucei hexokinase-inhibitor complex (using the crystal structure of the Schistosoma mansoni hexokinase as a template) allows us to propose a mode of action of this inhibitor for the trypanosome hexokinase and to account for the observed selectivity.